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(57) Abstract: 



PURPOSE: A process for forming magnesium oxide thin 
films on not only crystalline substrates but also 
amorphous substrates by metal organic chemical vapor 
deposition (MOCVD) is provided. 

CONSTITUTION: The process is characterized in that 
magnesium oxide thin films are deposited on 
amorphous substrates at pressures of 10^-3 to 760 
mmHg and at 200 to 700 deg.C while introducing a 
metal organic containing Mg, a gas containing oxygen 
or an organic containing oxygen through respective..^ 
lines into a reactor. The metal organic containing Mg is 
selected from the group consisting of bis 
cyclopentadienyl magnesium, bis 
methylcyclopentadienyl magnesium, bis ethyl chloro 
pentadienyl magnesium, bis pentamethyl chloro 
pentadienyl magnesium, magnesium acetate, 
magnesium acetate anhydride and magnesium 
acetylacetonate. The gas containing oxygen is 02, 03, 
N02, moisture or C02. The organic containing oxygen 
is methylethylketone. 
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s»ai y^p xi^e 756 2 xi m^om^ 9-2202 

(74) CHdieJ 238, 

(54) gjie^ aars^aoii as aaomuiaai as a& 

b §§8 ??:>is^ swsstboii sie A^onLi^)ii ^°t2i aisaaoii as ass/H , omm^-s 

5? ^^IS^ 91 Efe ^^leS ^e^lOil AI5MSAH 10" 3 LHXI 760 mmHg^l , 200 

LHXI 700°C2J LH¥£E Z&mOUM ^| XH ?]0II BfS £SAI3lfe 2g SSSlte B 8*9011 CUE ¥? 

^sfssfgoU ojefS, 1§1 JIXH^SI OIL] £F ¥§1 21 JH6N>II/HE ^§£01 &»0H1L|| 



tf:ff.E 



SAi/Ai 



E IS B ttSOII M§3b 821 SWS* S«2| JH^EOIH, 

E 2te B ttSOII If^ 6|A|0US¥EI fllSS. Al 2 0 3 (0001) 3IXH flOII ii£Al£J ^»DH1UI£ e*2J X-£ 
fiJ^^(XRD) 9-20 — ^ S3I uatBa. 



B SJIS^ »fifS^H (metal-organic chemical vapor deposition; M0CVD)01I 2IB ^IfOHmis 

3ii «iq|oj ai^ohaon >io^ ( ^ai^sst Bfssass ^jhsi mm bs^ioii ^ai^i 
^ ah ^oi- o^u ^ xia y§ z?imo\\M smm^mow 21 sh ^sfohiui^i «t°*g xiize 

ahb stejon as 2010. 

£15 MdF£0* nny Dl^aai 01 (plasma panel display; PDP)°J » Olxh 2X1- H Ji§2^ #2*01- 

3UI6»(MoO) SW0II Q^S S^l- £ii£ICH SDL ^rDH EH ^1 (sputter ing) » ^(thermal) E 

fe 2X> a SSKelectron beam evaporation^ 0I8& idl^j B^BI 0IS8KH MgO s|QJ8 HIS fit £ 
, Mdf^D^ HH^ P^M£IIO|2| ^SSDI- Pf^SHSDL 3HU i^SS blB^ H&S 

01 Q^£JH, ^S B5j floil S«fA|3PI CHSI^CH, SxPI- ^36H1 Sdl Xil^Oil HblgOl 4ifi 

oisie est ^^api ?is^ , ^eh°i ysggefsi sfs^goii 6H ssaiijosmi ^ 
© ^xhoj ^m- gs^oi ?F^en>, oi oil caah Mgo ^Qtsi eeaei pop :h^oii dh^ 

ffl. EB CH^^I^OI ^mH, g0l& £S ^1 * XiS S^S| §§f i^b sf^^l §^S0| Q^£] 
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n MO. 

01 Oil S ^SIfi8 »*a| gsfBSSAI S3l3*i » «f g «T B ( MOCVD ) « OISSKH , US (760 mHg) ft! XI 
adO^mmHg) Z&OUM HS9\9\ MgO ttfOtB «SAI9lfe SSI 3HWW3I0II OIB 20ia. 

& &S2| SJIS^y »^S*tHOII SJ6H 6hSDHim£ stQ** HISSfrte SSI BIS8PI 

91 B 2 01 Cf. 



at ssi -pg at *ts 

&OI =38 ggof^l ^1 Sh04 S »S0||/Hfe, 0f3L|lH-SS S2I3^. SJ ^-BS 31 SI SEfcr ^^IM 

8 ^JH°I B*fi!8 S6H ^e^lCHi ^ejA|3l£AH, 10" 3 LHXI 760 mmHg^l , 200 LH XI 700°CSJ LH¥££ 

£2 oK)ll AH }|XH 9I0II a,** «SA|9lte 31 SSS^, SWgSfBOII 2|& <^omui 

£J| afQVOj XII^SBS MS»Q. 

oi ah b bboii rja r oi sp ^ aii si agea. 

£ 18 S BT9 0II M§3b «2I§^ PH^£^AH, S SS2| ^SDHIUI^I SIS 

gtBoii ajss, mmm ^jhhi ams A r gmoi §^ smlhs seism a»» & 

a 5£fe ft! 200 LH XI 700 ICS SX|5hH/H <*»0Hlb|l6 4Si 4* SD. 

S 8*9011 A^g£|^ DUlUI^-i^ S^IS^SSfc dl^AlOieSHEICJOIOIIW Dl-Zl Ul b (b i S- 
cyclopentadienyl-Mg, (C 5 H5) 2 Mg), til £011 S AfrOIBSHBP Oily Dh3UI£(bis-methy Icyclopentadienyl- 
Mg. (C 6 H 7 ) 2 Mg), dl^OHBBSfflBCIOIiy 0*3016 (bis-ethylcyclopentadienyl-Mg, (C 2 H 5 C 5 H 4 ) 2 Mg) . HI^Hi 
EFDIIlgSeiEfCIOIiy Dh3LH6(bis-pentamethylcyclopentadienyl-Mg. [(CH 5 )3C 5 ]2Mg) , 0H1UI6 Oh All Ell 01 
e (Mg(00CCH 3 ) 2 • 2H 2 0), 0*3 Ul 6 OF All HI 01 M ¥4^ (Mg(00CCH 3 ) 2 ) ft! 0*31416 
0^ll0^|£UI0IM(Mg(C 5 H70 2 ) 2 -H 2 0) §11^ 21CL 01 « «3I3**B2I 20 LH XI 50 1C2J 

g^M 3*feDL £M ^}|3^B }|S*8 ^. S&3IHISA) HI »3 31 SI. OjIM 12 O^^Oil °]6H gsf 

sr xi lis saaa. 

S8, S 8*9 011 A^g£J^ 2l»ISfe 0 2 , 0 3 , N0 2 , 4*§3I ft! C0 2 §11^ 

^^im^^ mmmm3\\B(c 4 H Q o) mo\ ao. 

» ^9 Oil AH A*§1 4^ Sifc 0*3 HI 6 31 ^s^2| ?|XH^£r S^^ei 5101 A*g§ 4= tH£*| 
2Sfe *j 9 , Si0 2 /Si, Si, Al 2 0 3 (0001 ) * Al 2 0 3 ( 1 100) §0| SIC*. 

£ 8*90ll 2|oH &*»0*3L|I6 SW8 ¥4^ MOICH , EEs!- S «92| Oil °I6*2 <M- 

oioK e i'gi a^i ^ai oil oil si^moi gen ^ausmi ^samxh ^ck b, mj\ ^aioii^ e 

M 0IIAI6PI ?!§! 5i S §[§mxife dt^Q. 



MAI Oil 

£ 1011 £A|S ^^1^^ »ttfB«T &XIM AFSWOI ^dl, ^S, Si0 2 /Si , Si S AI 2 0 3 (0001)°J XH ?|0|l 
MgO EJS g^AISCK ^BM^^AH b|^AJ0|«SB!aO0|0|| W 0HlL1l6(Cp 2 Mg) S 0 2 g Af§5f2, S a J 

^i^i^Ai.ohs^e AhssFaa. eieJMS eeH vrnmrnwrn ^ eie^i lh^ ^eism. 

OI UH Cp 2 Mg ft! 0 2 2J fe£S 2|2| 1 X 10" 5 - 1x10" 2 mmHg J! 0.1 - 0.6 mmHg^^, If 10- 
100 ft! 20-100 sccm(standard cubic centimeters per minute)HJ HAS SaWSaP-. ° k UiaOII 
°| SSOI S|y£]b LH£| 5 mmHgS, 500 "CM ^§6 r >ll ^Xl Br^DK 

gsf^eS gfSi ° , e^3S(surface prof i lometry) ft! 2X1- SOISS 

|SS ^&D*3UI6 ^Wl^ 1.5/anOI&CL 0101, S^B ^sf0r3UI^ e[^2| 1§ BH & ft! 

^Sf5J s §i x-d s11B(XR0)o^ ^§5 r aCK 



x<m g|gg(XRD)oii gut 

CHS^j^S Al 2 0 3 (0001) DIM ?I0II S^^l MgO Q|2J XRD 0-29 ^ ^ifS £ 2«l U EF LH 21 CI- . 

^| XH El 3 01 21 Oil ¥H£H2 Mg0(111) HIBM L^EI^o^MI, MgO afQtOI ^IXH SSOII (111) 98i 
CTiei B^l bHSgaMM ^ 4- 2ia. * Si0 2 /Si£f ?§1 3H XH ^l Oil AH £ MgO 

XRD El 3^1- &S§°SM1 MgO ^^01 ^§£1311 % v ^ 91Q . 
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St SSI sM 

» waoii w& msm ttstotnmaai i§i »ua ?§i :>uh&oiiahe §§«oi ^ 

s vast e±e! as uix\ b§§ oi sotsi §&°i x\^m die j\ou 21 soismi ^ais ^ st 

2«, 01 a » BSOIU 2¥ S ttSSI 3 9? Oil SSHte 2 i§ 4= 81 CK 

(57) 3-PSf 
1 

DinUli-SS ^^IS^°J g;>|, SI 3ISI Sfe ^^IgOHS S3H2J yoig S5H a 

§3|0|| ^g)A|3|^AH 2IJH2I- S^A|3i 3| XH 9I0II e|S S&A|3|fe 33s ^§°£ Sffe. S^IS^ Sfafg 

araoii si e tfaomm^i ^atsi «isgfa. 

2 

MM 

3 

H1 1 S Oil 2101 AH , 

omuls »s $??i3^oi m^AFoiesaiEtaoionyamuis, di^oHHAioigsai&cioiiy oinuit, hi 
^oHissey&cioiiyonnL-ii^, oi^eiEKHiggsaiEfpoiiyoinui^, omui^ oi-ahehoim, dolus 

0} All Ell 01 € Si ODUS OI-AHI g OfAII MUI 01 Ol^OiS 2°£¥EI 6!S|S 21 "§2§ Shfe 

gfS. 

4 

S1 19011 81 01 AH, 

<*4:-Bf? 21 JO 0 2 , 0 3 . N0 2 . 4=S3| Efe C0 2 2J 2i ?§°1 Sffe gfg). 
5 

HI1S0II SICHAH, 

tf±-BS¥ ^ISOIPI Oil I! Oil §911^21 38 ^S°5 8hi= gfS. 
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